This study examined the impact of remittance on the real exchange rate on Ghana economic performance. The study extracted and used secondary data sources derived from the World Development Indicators (WDI) of the World Bank and Bank of Ghana websites over the period . Trade openness, government public debt, remittance, terms of trade, capital flow were used as independent variable and real exchange rate as the dependent variable. Using the Ordinary Least Squares (OLS) estimator, the study established that government public debt, trade openness and capital flow had significant impact on real exchange rate in Ghana. The study also established that remittance and terms of trade have no significant impact on real exchange rate. The analysis further suggests that, in the long run, a change in the real exchange rate is generally related to movement in economic fundamentals. 1863
Introduction
Capital inflows play an important part in the economies of developing countries.
The major mechanisms of private capital inflows comprise foreign direct investment (FDI), employee's remittances, and portfolio investment. These flows have tremendously increased over the past years and the composition and magnitude of the various capital flows have experienced significant changes over the past decade [1] .
The dynamic studies of remittances remain one of the main components of capital flows, and are in advance prominence in the economic literature and economic study [2] . These researches address a wide diversity of issues, stret-How to cite this paper: Nketiah, E., Adjei. M., Boamah, B.B. and Adu-Gyamfi, G. 
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Remittances and Exchange Rate
Research on remittances, particularly in developing countries, have a focus on the significant positive macroeconomic impact on these economies. Remittances to developing countries as posited by Fajnzylber and Lopez [5] leads to an increased pace of growth as well as better well-being and education although such countries are sometimes connected with lower levels of poverty.
Remittance flows to most developing countries are to be countercyclical in the recipient economies as they assist as supplements to household income in periods of low economic activity [3] . Periods of general economic hardships ascending from natural disasters or conflict are usually accompanied with higher inflows of remittances that stabilize as economic conditions improve. Ratha [3] records proof of high remittance flows to the Mexican economy during the financial crisis of 1995, Indonesia and Thailand in 1998. The aftermath of the 2010 earthquake in Haiti also observed a surge in remittances which partly decreased the financial strain that occurred because of the disaster. This pattern of inflows can support smoothen aggregate demand and contribute to economic growth.
The developmental role of remittances is well documented and there is an increasing volume of research in that regard. Not only is this recognized at the research level, the issue of remittances as a developmental tool, as well as its potentially negative consequences, has engaged policymakers and the attention of (2006)). This has resulted in an increase in discussion and research in an attempt to maximize the potential benefits of remittances to developing countries.
In Ghana, there is a suggestion that supports the development and welfare effects of remittances. Remittances have shown to increase individual welfare substantially and support to minimize the negative economic shocks to recipient households [6] . Addison [7] also documents the potential way remittances can augment performance in the macroeconomic development of Ghana.
Remittances can possibly affect the real exchange rate in three main channels.
First, remittances may affect the external equilibrium of the economy by raising the net foreign asset position of the country [8] . For example, the theoretical models of [9] [10] [11] [12] imply that the external equilibrium of the economy will be reached when any current account imbalance is compensated by a sustainable flow of international capital.
In turn, the rate of sustainable capital flows will be a function of the stock of foreign assets and liabilities of the economy, so that changes to the net foreign asset position of the country will lead to changes in the real equilibrium ex-Open Journal of Business and Management change rate.
Second, remittances can also affect the internal equilibrium of the economy in situations where domestic capital and labor are efficiently utilized [8] . A third possibility for remittances to affect the real exchange rate is through their impact on growth [8] , although in this case the impact on the exchange rate is likely to be uncertain. However, [8] suggest that indeed remittances appear to lead to a significant real exchange rate appreciation.
Nonetheless, many developing countries that are excessive recipients of capital flows (where remittance is a key component) have to grapple with the impact of these flows on the real exchange rate and the international competitiveness of their exports. Exchange rate stability is a main developmental tool, particularly in countries with highly volatile exchange rate, and has become the main policy issue [13] . Most developing countries detail exchange rate target policies each fiscal year to sustain a stable currency and improve their competitiveness. In Ghana, this reflects every year in the budget statement of the country.
For the developmental impact of a stable exchange rate in mind, much theoretical and empirical research has emerged with the key determinants of the real exchange rate and the factors that cause its volatility being of particular interest.
The discussions that follow will give a detailed analysis of some theoretical models and empirical studies that directly inform this study.
Theoretical Approaches to Exchange Rate
Many concepts over the years have shaped today's empirical investigation of the dynamics of the real exchange rate. Numerous researches have used the Purchasing Power Parity (PPP) based approach in trying to model the long run RER dynamics but these systems typically fail to explain the persistent deviation of the RER from its long-run PPP value both in developed and in developing countries [14] .
On the other hand, two broad strands of RER models in the literature (the fundamental equilibrium RER (FEER) and the behavioral equilibrium RER (BEER)) that seem to fit the evidence relatively well [15] . Models based on the FEER often specify the path of RER needed to attain both internal and external balance. Thus, in these models, the RER specified as a function of optimum domestic output and sustained capital flows.
However, the FEER approach drops sight of other potentially vital economic fundamentals such as the terms of trade (TOT), openness, trade policy, foreign aid and remittances that also affect the RER. The other approach (BEER), which was invented by [16] , uses a single equation reduced form of the behavioral model with an emphasis on variables that affect the relative prices of traded to non-traded goods in the domestic and foreign markets. These variables include medium to long-term economic fundamentals, for instance, the terms of trade, openness, government spending and capital inflows that believed to exert an extensive influence on the RER [15] . This approach takes into account both exter-Open Journal of Business and Management nal and internal factors that play a significant role in RER movement.
Empirical Studies on Capital Flows and Exchange Rates-General
Observed studies on capital flow regularly drawing on the FEER and BEER approach are numerous; they range from the dynamics of capital movement from developed countries (to developing countries) in the form of Aid and Foreign Direct Investment (FDI) to the development impact and growth implication of these flows.
Edwards [17] in a bid to explain exchange rate volatility, built a theoretical His results asserted that nominal variables affect the real exchange rate only in the short run while in the long-run only real variables affect the RER. His findings were consistent with the theoretical presumptions of the BEER approach which asserts that in the long run only fundamentals such as the terms of trade (TOT), capital inflows, technological progress, etc. affect the real exchange rate [18] . His results also supported the opinion that excessively expansionary monetary policy can lead to RER appreciation.
More specifically, [19] confirmed the Dutch disease hypothesis in Pakistan by estimating a linear regression model that included the TOT, government spending, degree of openness, workers' remittances, FDI and foreign economic assistance as explanatory variables for movement in RER. The argument put forward for the inclusion of these variables is that the RER is a function of a set of exogenous and policy-induced fundamentals (in line with BEER).
His model included worker's remittances as a separate explanatory variable due to its importance on the Pakistani economy. He found that increases in all the various forms of capital inflows led to an RER appreciation. His analysis raised important questions regarding the stationary nature of data and the need to resort to alternative approaches in cases where the data observed to be non-stationary.
In terms of the impact of remittances (specifically) on the RER, studies by [8] on selected Latin American countries also suggests that high flows of remittances to these countries causes a significant appreciation of the RER. A similar study by [20] of Latin American countries obtained results consistent with the previous studies and noted that the appreciation of the RER in these countries, as a result of the increased level of remittances, reduced their competitiveness and may have led to a reallocation of resources to the non-tradable sector. Both studies derived their theoretical basis on the single equation reduced form of the behavioral model developed by [16] . Open Journal of Business and Management
Most of the observed studies available strongly support the idea that large flows of capital (and remittances) lead to RER appreciation, however, some studies are more less arguable in their conclusion. For instance, while studies by [21] [22] found strong evidence in support of Dutch disease in their empirical studies, [23] and Fayad's [24] indicated that remittances tend to appreciate the RER but only under certain country-specific economic circumstances. More specifically, Barajas concluded that only countries with more open capital accounts and low levels of trade are likely to experience RER appreciation associated with increased levels of remittances. The most striking revelation of [24] analysis, in relation to those previously mentioned, is that any empirical study on the RER and remittances must take into account the degree of openness of the country's capital account and its level of trade with the rest of the world.
Empirical Studies on Capital Flows and Exchange Rates of Ghana
Various studies in Ghana concerning capital flows and RER differ in their findings. [25] pointed out in his studies that abundant foreign aid in the Ghanaian economy during the period of SAPs led to apparent RER appreciation (reflected by domestic inflation and continuous devaluation of the currency) and the crowding out of the private sector due to government's increased demand for domestic goods and services. Young's analysis was a comprehensive study that observed the pattern of aid flow before and after SAPs and the economic indicators between the two periods to draw his conclusion. Studies by [26] on Ghana also confirmed that, indeed, capital inflows to the Ghanaian economy tend to cause an appreciation of the real exchange rate. They used the Vector Autoregressive approach to analyze the relationship between a set of variables that included the degree of openness, terms of trade (TOT), total factor productivity and aid as explanatory variables. This study is particularly important because of the exposition on the vital economic variables that affect the RER in Ghana.
However, [27] study on the effect of foreign aid on the RER in Ghana found that, contrary to theoretical predictions, inflows of foreign aid to the Ghanaian economy actually depreciated the RER. This study was done using a co-integration approach and the main variables included in the model are, terms of trade (TOT), Aid, Government expenditure on non-tradable (measured by the share of government spending in GDP), technological progress (proxied by the index of agricultural production), Government's expansionary monetary policy, parallel market premium and change in the nominal exchange rate. This analysis differs from that of [26] in two ways; it does not include the effect of structural breaks and uses the bilateral nominal exchange rate to compute the RER instead of the nominal effective exchange rate used by [26] .
The Ghanaian Economy: An Overview
The period immediately after Ghana's independence witnessed a surge in in-Open Journal of Business and Management vestment activities by the government mainly on improving the country's infrastructure. With the availability of funds from the relatively high price of exports during this period (mainly cocoa), the country appeared poised for growth and development. However, high levels of corruption and numerous military interventions from 1966 through to the early 1980's coupled with drought and the subsequent low export prices of its primary commodity exports (cocoa and gold) resulted in the fading of the country's economic fortunes.
With the abysmal performance of the economy following this period, the country succumbed to the IMF and World Bank sponsored structural adjustment intervention programs. The ultimate motive was to secure funds and developmental aid to reposition the country towards a trajectory of sustained growth and development. The Economic Recovery Program (ERP) of 1983 was the premier intervention program. Since the implementation of the Structural Adjustment Program (SAP), the country has made significant strides in enhancing socio-economic development and industrial capacity [28] .
GDP growth rate (a) has been steady over several decades moving upward and inward starting from the year 1984 to 2016. However, the country recorded an unprecedented growth rate of 14% in 2011. This growth rate witnessed in the country is likely the result of major policy initiatives undertaken by government to promote the private sector and improve the business environment that are beginning to yield positive results (Figure 1) .
The average growth rate (b) between the years 1970-1983 is 14%. In addition, 1983-1996 recorded 13%, 13% also for 1996-2009 and 7% for 2009-2016. In terms of monetary policy, the Bank of Ghana is doing considerably well in pursuing sound monetary policies. In addition, this is manifested in the steady decline in inflation and the improved macroeconomic environment that has boosted investor confidence and attracted substantial amount of foreign direct investment into the country [29] .
Some economists have questioned the over restrictive inflation targeting policy pursued by the Bank of Ghana and recommend monetary policies that are geared towards promoting growth and employment along with maintaining moderate levels of inflation [30] . This highlights the fact that the central bank 
Real Exchange Rate (RER)
Real Exchange Rate (RER) Trend in Ghana
Theoretically, there are several ways of measuring the RER. One commonly used measure is the relative price of tradable to non-tradable goods. Another measure of the RER uses the ratio of a unit cost of labor in the foreign country to that in the home country expressed in a common denominator (using the nominal exchange rate) as a measure of the RER.
However, these are usually difficult to estimate over time because of limited data availability. A more practical approach is to use the nominal exchange rate adjusted for the relative price differences between the relevant country and the rest of the world [19] . Thus, here we use the US wholesale price index (WPI) relative to the consumer price index (CPI) of Ghana as the measure of RER as indicated by the following RER ER WPI = * (1) where ER is the nominal exchange rate. WPI is wholesale price index.
In the formulation above, an increase in the ratio represents RER depreciation whiles a decrease indicates an appreciation.
As Figure 2 
Remittance Inflow
Apparently shown in Figure 3 , the remittance inflow (based on the above measure) was stable from 1987 to 2010 after which it depreciated against the dollar 
Real Exchange Rate and Fundamentals
Following the earlier discussion on the theoretical approaches to RER, we use the BEER approach because of its wide usage and relative ease of applicability in empirical studies of the RER; especially in developing countries as adopted in [15] and [20] . According to this model, several fundamentals determine the movement of real exchange rate across countries. [26] provides details of the important macroeconomic variables that determine the real exchange rate of Ghana.
Here we give a brief description of these variables and shows how they affect the real exchange rate. In addition, this chapter analyses the data and presents results gained from the assessment of the model. The analyzed data are presented in graphs and tables.
Terms of Trade (TOT)
Measured as the relative price of exports to imports, the terms of trade measures the effect of external demand and supply on the tradable sector of an economy.
Movements in the TOT result in two effects (i.e. the substitution and income ef- 
Trade Openness (OPEN)
The level of openness of an economy also has a significant effect on the movement of the RER. It usually measures the degree to which an economy engages in international transactions. Trade restrictions through policies such as quotas and tariffs usually result in an increase in the prices of both imports and non-tradable goods leading to an appreciation of the currency.
A more liberalized economy benefits from international competitiveness and technological transfer, which lead to lower prices in the non-tradable sector and result in RER depreciation. Owing to the unavailability of data, specifically on trade restriction and international openness, one popular measure used in the literature [19] and [31] as a proxy for the degree of liberalization is the ratio of imports plus exports to GDP.
Capital Flows
Theoretically, all forms of capital inflows expected to result in RER appreciation.
However, empirical estimates suggest that the impact of the various types of capital inflows on the RER depends on the degree of reversibility of that particular component which varies from one economy to the other. For the purpose of this study, we disaggregate the flows of capital into two main components.
Using the above variables, noted to have a significant influence on the RER, we proceed to estimate the following regression equation directly in line with that specified by [19] .
Data and Methodology
Data Collection
Annual time series data on Ghana from 1970 to 2016, drawn from the World Bank's World Development indicators (WDI) were used in order to achieve the objectives of the study. The reason for selecting the period was based on data availability. To get a better view, the study includes foreign direct investment (FDI), Economic growth (as a proxy by real GDP). OPEN measures the extent of openness of the economy measured as the sum of exports and imports (Trade) as a percentage of GDP. The current account is the balance of trade between a country and its trading partners. A ratio comparing export prices to import prices, the terms of trade (TOT) related to current accounts and the balance of payments. Foreign investors inevitably seek out stable countries with strong economic performance in which to invest their capital.
In this section, descriptive statistics (i.e. means, standard deviations, minimum and maximum values of variables) and diagnostic testing based on test for multi collinearity and Pearson correlation were implemented for the research study. Multicollinearity on regression estimates to assess the effects of different degrees of multicollinearity following [32] .
The null hypothesis was no multicollinearity on regression estimates. The fol-Open Journal of Business and Management lowing studies have used this type of techniques [33] . Also, to examine the relationship among the variables, Pearson correlation test was conducted. The null hypothesis is that there is no relationship between real exchange rate and the explanatory variables. Pearson correlation test has been applied by the following studies.
Modelling
Empirical Estimation Model
The basic form of the model used is
Consider a hypothetical data set ( )
, , , , n x x x x y , and a hypothesized linear regression model
The study used the determinants of the real exchange rate in Ghana focusing on developing a simple real exchange rate model for Ghana in Equation (3) Table 1 presents the outcome of the estimation in which the results are based on mean, standard deviation, minimum, maximum for the selected dependent an independent variable. Figure 4 shows the time series plot for natural logarithm transformation(a) and the time series plot for first difference transformation (b) of real exchange rate (REER), trade openness (OPEN government public debt (PUBLIC), remittance (REMITT), capital flow (CAPTINF) AND term of trade (TERMTRAD) from 1970-2016 based on STATA output. All variables were transformed into natural logarithms.
Results and Analysis
When a multicollinearity diagnostic is considered, pairwise correlation coefficients between predictors and VIF are the most common tools for inspection used by statisticians and epidemiologists. Some investigators use correlation coefficients cut-offs of 0.5 and above [34] but most typical cut-off is 0.80 [35] .
Although VIF greater than 5 or VIF greater than 10 [31] . are suggested for detecting multicollinearity, there is no universal agreement as what the cut-off
based on values of VIF should be used to detect multicollinearity. If the VIF is greater than 10, then there exist multicollinearity and vice versa. The results showed that the null hypothesis is rejected, which means that there is no evidence of multicollinearity ( Table 2) .
The null hypothesis is that there is no relationship between real exchange rate and the explanatory variables.
The results from Table 3 show that terms of trade (TERMTRAD) have a moderately negative (P = 6.98) with real exchange rate. The negative relationship indicates that an increase in trade openness decreases real exchange rate. The negative sign is expected because theoretically, the more opened an economy the higher the rate at which the real exchange rate will depreciate. The remaining variables showed weak relationship with real exchange rate. For example, trade openness and cash flow showed very weak but positive relationship with real exchange rate. There is a weak and a negative relationship between real exchange rate and public debt. The reason is that a large debt encourages inflation, and if inflation is high, the debt will be serviced and ultimately paid off with cheaper real dollars in the future. and shown in Equation (7) .
Regression Result Analysis
The model for the REER Open Journal of Business and Management 
The study uses the Robust Regression test to find out whether the results are robust or not. Table 5 presents the results of the robustness check of this research. In order for the results to be robust, standard error, R 2 and adjusted R 2 must not reduce significantly. It is very clear in the above table that the P value is significant at 0.000. The R 2 and adjusted R 2 have not been significantly reduced, indicating that this model still fits well. This means that the results of this study are robust, and the data does not consist of any outliers or contamination.
Summary, Conclusion and Policy Implication
Summary and Conclusion
Migrants send money back home for the benefit of their families and in some cases to finance business projects left behind. Remittances serve as a source of livelihood for many families in Ghana. What is least thought about is that the increasing flows of remittances into the country, even though beneficial, may have negative consequences on the economy as a whole. The study examines the impact of remittance on the real exchange rate in Ghana (i.e. real exchange rate) and the factors that influence its fluctuations. The impact of remittance on the real exchange rate in Ghana has been one of the contagious issues faced by the various governments since independence.
The study analyzed the behavior of the foreign exchange market, the relationship between the foreign exchange market and its theoretical determinants. The importance of foreign exchange market was briefly reviewed in this study and is well known in the literature for both developed and developing economies. 
Policy Implications
The study used an OLS model to perform modeling real exchange rate against capital flow (CAPTINF), government public debt (PUBLIC), trade openness (OPEN), remittance (REMITT) and terms of trade (TERMTRAD), and the mean equation of the model was robust for modelling real exchange rate. Similarly, the OLS model was found to be a good for modeling volatility and fore-Open Journal of Business and Management casting real exchange rate. Also, the research work has revealed that, the health of Ghana's economy is highly dependent on the strength of the Ghanaian currency: cedi against the foreign currencies since the country is import dependent, as such there must be a national agenda to increase foreign inflows and that introduction of several policies and interventions. Furthermore, the forecast is an indication that policy makers and industry players can effectively plan to curb uncertainties in the Ghanaian economy given these models are used. There must be a national consensus to reduce imports into the country by improving production and in the long run increase non-traditional exports. Last but not least, other economic indicators such as money supply, balance of payment and budget deficit could be added to inflation rate, exchange rate and interest for modelling using other regressions methods.
